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(54) MOTION DETECTING METHOD FOR IMAGE 

(57)Abstract: , 

PURPOSE: To easily detect the motion of an image by calculating the 
difference of the contour line of an object, which is present in the 
plural images of the same object provided with a background, and 
detecting the motion of the image in the inplane parallel direction 
basing on the difference. 

CONSTITUTION: The image of an external field is fetched from a 
prescribed input device or the like in the step A of a neural net part, 
and the motion of the image in the in-plane parallel direction, in-plane 
rotating direction and/or radiating direction is calculated in a step B. 
Next, the motion of the background of the image is canceled in a step 
C, and the object performing any motion different from the 
background is detected in a step D. In this case, it is desirable to 
detect the motion in a real space since the parallel motion is space 
invariant in the real space. On the other hand, concerning the motion 
to be enlarged, reduced or rotated, it can be handled as the space 
invariant by converting it to a complex logarithmical coordinate space. 
Therefore, it is desirable to detect these motions in the complex 
logarithmical coordinate space. 
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1 

<o» ii«<oift * «j as s-ft-c*. o -c, 

m ie * » «o a & iz -o v > -c m. # a & + k # # 5 a 9 * <o 

m ie # B tft + k: # ft -f I. 1ft IB * ¥ ft «0 ft ftt # l*J <0 (ft IS *¥. 
SIT e «• @ « # -T S »t ¥ I* <0 R IB * 1*1 o Ift SB K Sr «» 

[»#JI2] «3 12 hW.-9fr<nfaWcti 

s a m *t » ® a s: a $ >i * a « t= *>• v » x m as ? n * a s b 
*8 *> ^ it ie m ® k * 16] to «r ie b tR «o » § *j i v / * 
i±ffie»ci**r6i<?>friean6<7)f!i# t £ t «s 
fc-t&m^JB 1 is»oB«»»*t&as;frac. 

* i4j a x v / * »± * st * i*i « a ie a a «o a s k £ -* v > 

"C , S *>»^Sil8#Bm*»*»S9rl2ir«<ol6#fOfifetM-t«« 

L3t«a<oB«*#«-r& i t s-#«st^-ii««fl 1 * 
*: a 2 ta«coB««i& 

aji-&B«<ois^«tai*ftT*-7-r , 

1 coBtRfcWOai t. 

ts« 0 aj s h tt m 1 <r> m a c * * * a <*= <o» aa s- a 
ast, 

Bts^isigaf*, nreaft»^BKBEaaiAoKH<off 

2«0B«?r«J0as t, 

is « ») aj $ it a 2 <7> m muz * * n s a <* <o a in a * a 
aiu 

«?ieiBi<oBa*^«ia5§)h./2fiEift5B«ik, tiriaa2 
«oB»a»^ ttffi $ fr teams t <o&# * l . 
is % as § #1 * m # t s ^ v 1 1 m ia m « o » ^ * & aj -r s 
c: t jr#{at-rsB»ois$eias*a. 

[0 0 0 1 ] 



( 2 ) ^^^6 - 9 6 2 1 0 

2 

* a m £ in # & to stj 1- & a m o» § « as* c 
rat* t^tt* . 

[0 0 0 2] 

10 S:«iai-r«» rB«O»&c0«ia5 j ^llffSr4f«r^SS 1 O 
XiP.y7\ «tasS<xfeB«<05»# OWfB-SrfOffl L-Cfif* 

i& Lrv%*!Bj«cs-«ja5-r«. r®m*m $ & -t h 

A&SSlEffl-tS r-ft^ojfffij <0«rf^S: tf 5r 3 S5 4 <D 
Yt*«ajU, t!j«c*<»l=SHco*^K3R4 J: 5 IcSijft* 
ffljg - 5a»Sr LKtfh, ^<0?B«t3r»a} L- 
ai • coift^itf^dmeco^r 7 7Tfc4. AfiS 

[ooo3j ouzml. «*oa«5aatc± (aia 

I6«^f 77<0> 2^o^.x yrtf*»>)JwS&*iiJA> 
eoSB^fcoViTIi, « t ^ if «ft ^ * 

[0004] Am<ow$tmf&tf. iroA-stcL 

J»BB$h.TV^V^. |f±B»S:M*k LfcJ»£08ij&0 

SI : ft S«BS$£f» ffllfflWa , Vol. 23, 

No.5,pp451-459(1982), »«v>UtM>Ui : ffiSSaoffiil i: 
«fig. fflf8JSa,Vol.26.Ro.2,ppl08-116(1985)^) t <n 
M*B«* {: Bf«t.^^TB$ra«ic3E^f 4 (»<) 

[0005] jaicoA^t, flr^*«i^rawtca:^-y-s^ 



3 

[ 0 0 0 6 ] 

[00073 :nc«L, tix ztzxm*. 

[ o o o 8] ^^liiie^ttfcie*. *tt>iiti$h% 

coh&mi&fr^m&wmz i-^aif & xx/z com 

[ 0 0 0 9 ] 

<si<o» &s* i nn&comzm 

z.iii±&mi$®mm<?>i?mbi7fo£nm-rz tot 

MA (*&W£fcv>Tte&B®#^4iii>£) £ fc >) ± < 



< 3 > $#(81^6 - 9 6 2 1 0 

4 

*Mzmtttnmmi&&K&m®TimmMtz¥ft* 

[oo l l] Zblz^ *&Wlz J;^»30I«(7)i$» 
K1rft#£v:/Zt:l±lkM*itn<om&mmco®*lz&^ 

[00 12] - J:*fS4<oB»o»S&ttJ 

is^efs^o«Hco»2^©m$r^ oas t. 0 tB ^ 
ix^^2^s«(2#itix*%^<ow$p«i^^aiL. tfria 

[0013] ±&Lt:*fttyizj: hm4<?>mm<omz®, 

30 [00143 

J; ^ iz Ltz. CixfcH^tc. 

40 (c^^ut. mi&&tecomzztkft'thX.?\zi.tzi><o 
[00153 ®(ft + (;:##-f * W^o«^«c 

so [ooi6] &mi&znnmkmm$zt& Ltz&t 




5 

[ o o i 7 1 a*. z<7)m^ft<r>mz<Dnmfrt> . «^ 

fnl&tfl £ & J: 5C81$ii'S*:i:/i < 'C^I>, $ h \z % 
v>fc«>Ba + *6Aa*««'**fct>, 

I . 

[0018] 

[00i9]Il|^ * ABIC J: £B&<0|&£«{fc;*fa 
h. 

[0020] 01 tZnk+X 3 fc, JeMaMli^A-?* 
* y h fcjR»TBBOB& Srttffi B»fc <i» 

**B£ & fijL-9/l'*y h»3 

[0021] if- A -7;M-7hSii3<?)Xr7rA(: 

*J^T. »£OA*««»*»***<DBa*R')&*. 

[0 0 2 2 ] ::t, tcov^TK>n < r & . b 

(1) ffl*ic*fi*BrtT<OB«B^¥fT35:»* (KttS 

ct **afcfc«ii> 
(3) aa»ri£#4fci*£(ca«-r*as <b«a*« 

[0 0 2 3 ] 03li, ±«LfcB«*>a***HJ-*-*- 
[0024] :0- a -7iM-/ h "7 - ? C7) A . fW 




< 4 ) ttBH¥6 - 9 6 2 1 0 

6 

4t. & j)i±mm<D&W}yffa*&~tm^T*>& . * 
-u. tt^afettn/h-r'tas . ma-*-* a 

h t I X ft 5 £ #-C* Ztztb. Ziit><OW}%n»ia\± 

10 [0025] ftiz > zco~jl — 7)U*v h r 7-9<n^ t m 
commiz^^xstw-rz . :<^- a -5/m>^7-^ 

te. B«^^?T^a# «r1*£ii^^d jL-^;p^>y by ^ 
?10fc. fi£^:4^««^<oa$*i J:lX0«oa^^«W 
■t*-*-?*** b 7-?20fck:4Ht *>fi&. ttz. 
*mtbmi l z&tt t, ~ - ? v bv-f <7)&*mm\± 

* y h7-?10«i % m5eo*£3<08;BSti*£3fL. £ 
<?)&@ S^B«*W 9 » LT-* *y 

h^-^fcA^i-i) a is. aoutLfcBaeana*. 

f t & m a + (c # # -r * « ^ * la i s a * m -r & c 2 

c imtz&^x*untftomztittm*bC2mtz 
*jv^ra*«*««fflsnfeB«fc^*»t**>*D 1 
V . d 1 s*c^v^T*«>^fi^i&#*^ , Wje*>;frr&j<D 

UMIttUllltiEl, E2, E3, E4fl|i5j:D f E 
1, E2, E 3 , E 4 jgtC^^Tl*ai$iX^I&Waoft 
^(cS-^v^r, Baoa» «rTff»a*«35»ittkLT« 

30 [0 0 2 6] — 2r v ^.A-5;l^^*y h7- ^20(i % Wfe 

(ftSr-eJOmUT-^-^^^^y ht7-?fcA;>J-r*A3 
«J»JSKLfeB«^^raaix«raiIi& A4M, A3JB 

e&viT«9lil3fcft:Ba*ttSttftBBXtt?*B 1 
A4Jg(Zfc(t^B«^a*^f&a»^^-f -SB 2 

/Bs B l«c*viTa'X*tftM8ft3*ifcB«iI<fc# 

T*ajttaaaKMsn^Ba4sfc:#«r^ik*(k^a 
SB«i$:«a"r«>c 4®, c 3Bfcfc^ra?B&#ia£B3 

40 JifcHtc 2JB(c*jti"Cft«»*«*{B**t^B«t^) 

»»#mort#« it E 5 . E 6 D 2 
afcjsv^T*«>4>*ifea#3&»^nB*rflio*»«ftfca 

aj-T^E7. E8IB, E5, E 6 Jp V* T *ft £B $ ft * 
f^9B»Ofi^^>(C*^v^T . B{a<^W& fctt;fc±felia'h 

E7, Eaacc^v^Tatusti^ana^ift^Kia 

^^T. B«col&$ $-I3<£^I&^^^{afc Lt»^ti 

f 3 ak*fea**iir v^*, 

50 [o o 2 7] $rfc. *$!t&0!<?)^ A ~^;P^^y h7-; 




7 

fc. ^^m. ^T/i'S'S y^M^jas^iitf 
RtzmLtzhwizn^-t &<?)?^ - * — 9 * * hv- 

[ 0 0 2 8] if, iLjl-^A'*? h^-^lOcOWffi^ 

o^Tlfc9J-$-& . ft a l Jlfcfc v>r . 0 3 (a) tc 

(b) fc^tMt + «fc*m*Jff£o;*;££o&afa« 
^3Sffi^B&llB#W0£ij£iX&. idT^JB t + a £ 
fcft&B&liBti. 7^OiS&A*»<0lli£ 
OB®fc¥«£I&£#aii;b'o Ut* 0 . ®{fcllBI* 
SiRllAiiibK LTtS«#T^*>± <B<aA:Jj»tiJi A* 
T) Cft^t^^ 03(a) , (b) fcfcv^T 

Wk Ha . iib + (c#^e^ s»¥«co«»ia^«a5^ix 

£12£ J: DBfftllA, 11B tfMfi>ttlft>titzm^t LX 
&m*ti. 05(a) . (b) <0®flU3A, 13Bfc^-TJ;3 
SrBifcllA, llBO»fBtttf«ai2ft&. 

[ 0 0 2 9] <%\*td lmiz&^xc 1 JgTi&$|S*fc## 
*£*t*:Bf&13Ai:. C 2J|TttllWtflfttt3atlteB« 
13Bfcc7)£4K (H&13A-B(fcl3B) #ff;b 

*u iec^tiftlWtlU^. Dilt 
12, c lMlz&lfZ- ^-n WI^£lEom*-C3£ltJIX 
0. c 2JBlc;fc(t&- *-q ^TlOf^t 

£dlz%~>X^Z . 06Cfclt^a»^ 
(i. fl^fffitfo Tbh Z t Z$ILX\*?> . Sfefc. E 

1 . E2. E3, E4ltfe^t, fflrt^fT^f&KOiiJ^ 
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8 

::tiiffi»^^^, 07 izK-tTfrt>±&L#m& 
mmw><m*ttitt>i\tzm*i't Lxte&ztitite&z % 

*tt?tim& (a) <0H«17a. 08(b) coH<ftl7B^^ 
El, E2. E3, E4«£:fcV>Tfflffl£fl*:tt$B 

FT , F" «^A>ttTcO^ ji.- y h y - ^ J; 

*<i*,. v^Tii, 0 8 (a) cog 

< ! 3:SC:H^, ^> _Lo!& # tz Z £ & 

20 [o o 3 o ] #v*-c\ ^.jl-^/U^ h*7 — ^20<o»fig 
[ 0 0 3 1 J af. ^^^^oli«A^»^B«tc*jS 

[0 0 3 2] fi*?^. A3«^iJV^T, 09(a) 

.B«2lA^W0ai$^^. A4.i»(cfev^. 09 

(b)(3^*r^i[ijt + a^^it^^fso^# s cassis 

30 ^JtSB®2lBli:. 7^oB»A^IS«0«j&f ^ IS 
^ tcJ;oTB«^fit^i-^»^^Sn4?o^t,o-C*> 0 . 
B«2lBliBOl2lAfcM:ISLTBmA^^LTV^. <X 
V^Blfl, B2l^^t^flfilA31 l A4Jgfcfc 
V^T«0ta$n^B«2lA, 2lBoa^^jR^S^»^ 
010(a) . (b) lc^*©&22A. 22b^S* # 

<JC^t-C3Jl ( C4«(CiJV^T. ^tt-eitBl®. B2 
«^^^v^T^t««jR^»^m$i^^:B»22A, 22b*k 

&&i-z&^#<otiitoiaLtftoti\2tih. t%t>h. 04 

f3^L3tl6^IR^aj^^rx^^l2fc:i: QV«22a; 4 22 
40 B^m^fttt^ixfcm^i: LTfea^ix. 011(a) , 
(b)*>B#23A, 23B^^-TJ: 3*Bm22A t 22Bcoft 

[0 0 3 3 ] ftV^-CD 2iff(C^V>T C 3«-C»«ttl^^ 

Mi$n^®ffi23Afc . C4ST-tt««#ftft£*i*:B« 
23Bfc(^H^. f^:^^ (B^23a -B«23B ) *<fi*> 
ix. ®UizijkTmi8L2ttfftt,tLh . iB<ft24(±E 

^(ftl^^f^^^jaai^fxS. -t«:i>^, 0l3t^f Jit 
50 ^:^rrftlfife^iaai^^rxte^25i;flS/jN^r63^^^ai^^ 




9 

k te J: 9B(fc24#M*tf tt^iifcfg^k LTfKi£3*t*: 

tem?:. ^iif^iiHla) *>B&27a n 014(b) 

27B {^^-T. E5, E 6®{zt>\^xMl\HZtLtz9k$lt8L<o 

i&£j£4HJ:F 2/SK:A:Jj3*x£, <fcl>TF 2/§a>4> F 
2' . F 2 " JBfcaMtT jl-^JP* v h V — 9 *Cl J; 

fc&UTi** 014(a) , (b) <7)g{ft27A. 27Btc^-f J: 

[0 0 3 4 ] ftUTif&A^&tf,. *OkB^i£<7)*<i:> 
&<7)t*> 9 Lfc#£B«JK 9 fro 

[ 0 0 3 5 ] *-*\ **9«aB«A:ftlitfBftfc:»j& 
[0 0 3 6 ] £~f „ fcftfc. A3 J||Zj3l*T» 015(a) 

B»3lA#flJ9fflS*i&. A4fl(c&tiT. 015 

<7)Kffl^®m3iB^«»}ai$tL^. ciTBsan + 
*«c j: oEHs^ms^an^^fefcio-c* 9 . b»31b i* 

B«3lA k Jtft L T M^ttSJW^ + ftA^ i i> 0 £ 
LT V^f> . &V*?B 1 1, B 2 JBfcOT**i-f*i 
A3jf. A4jf(i:iSV^«9ffi$*X*:®&3lA, 31 B CO 

4R*tffttt*Xift*(&Stu 016(a) . (b) 
32A. 32b£&£, »^tC3l, C4i(c*jvit.-f 
WftBll, B 2«fcfcV*T«X»Rffi«£»3;fcfc 
Bfc32A. 32B*Mc:#tt***¥#<Ol6»tt#«m3*i 
-f**>*>. 94 fc^Lfc»SlS»8lffix^r;*i§^12 
fcJ:9B«32A f 32Btt. M*ftlt k LT fi 

3*Sits 017(a) . (b) *)B«33a. 33b fc^-f J; 3 3: 
B&32A, 32B*5»»f|#*ftffiS*i* . 

[0037] &V>-CD 2 JgtZfc^T C 3 »T 
HSS*ifcB«33A k . C 4 «-ettff Dl^ttffi $ ft fcM» 
33Bfc«D3£4K if*£;b*> <®&33a-B&33b) #ff;b 
ft. mWlZ7f:~twmMtf®t,tih. 3*>fc. ®»34<iE 
7, EBMlzti^X. ®&ljm<r)MZ fcffli'^T'XtS* 
lz x *)&*ttif biitzm** t LXfc&Zix. *ti*tin 

+*ae*rti*#*a^^r^«s^35fc*H«K*rti*» 



6) tt!H*F6 - 9 6 2 1 0 

10 

ttffi5^:r*iR£36k tcA 9 W«34#a*f*»t£ixfcg 
4t LTftji£*tfc&J?l£. **i**iH20.(a) *>M&37 
a s 020(b) ?>ffl»37B Ic^-T . E7, ESflKfcv^T 
ttft»ft£tt»80tt&jft4H*F 3JBfcA*3ft& . »: 

^•CF3ffl^^F3' M. F 3 " Ofc^ItT a — 5 

+ *;bfc. **IIWCcsv*THU 020(a). (b) 
10 *)B«37a, 37b 3 fc* Eft* ffl«#*>3&K 

[00 3 8] ^iJ, iaL^Fl-Fl" )EI, F 2 — F 
2" J8i5«J:^F3-F3' /Ilefctt^3£#|ft$S&j£#rt> 

20 ^HaOMtn. * LTCftfc J: 9B«<0»£ 

[0 0 3 9] UJbtt* 3 CcLT*»felifcW*A*o» 

ffi) tii^TSS. ^^r*>^. «U3$ii^B«^I& 

30 f4fcft<07D-ft- Ntr021tc^f . mt\I. 03 
(b) , 09(b) , 015(b) coB^llB. 21B, 3lBtc^ 

LfcBi&£. ztL*n<r)m$<7>mfti&3kx2>hm^ 

Si, S 2 . S 3 Z<7)mZ ti±&<r)jT\*Uzt*£X J $> 

[004 0] <XV^T. 77DlCiJ^t, Xfy/C 

k^SJ t £#lt*Bffik<0H#tf 3 fefc:*«>feii^. Cl 
JitJ: -7THfol^ k«±S*>5r*»*fc LT^4»#» 
40 ^*«ttm^ii^» ^^r^^, 022(a) A * <c. HP 

*^>»* 3^^^y-fe;i<S*LfcftJi| t (c^tt&Bft^^M 
W«Kt**»»Lfc«»4lA. 022(b) ^^ttSoli 
^^^^V-fe/U$tl)t^r^It-fa £ftJt£Bft*>&tt9R 
'•«#t»l«L3C:B*4lBk«a#t««>#ttf . 0 23k: 
^-f J: p fr-BB42£«« C k j5» ? *C$ & , w(^B«424't: 

^ifr^Bfr^a^^k^^ . 
[004 1] & o (C«ak«iR^I>S&* $rt^»^ 
50 «c«:^ai-r^CktcJ;9. ttt^ffro *4>* 1^1 * ^ffiT ^ 



m 
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St&osslt. m^x v>&«^fc&^tt^*'i>Kasfa 
[0042] t a: 

too43] zt>iz s mm*<ontikk\±m%&mz z + 

&«^ftOffi$fi£&m*y > -& «r b lz£ *) , ®«^^^^fS?f 

[0 0 4 4 ] dco£3$:JBE«i£*f -3<r fc#r&*<0ii. ' 

ii. MSS&Ii«««**&S^fc Z b Xh 0 . 

£?'&&#TMi, *<0 j; a C:MlS$:«i«*&ffi 

» LT v^K9Mc<rttSiti-& Z blz£ OISi: 
[0 04 5 ] Srfc, JtmLte*KWtz* Z>mt&Mlz&\ f y 

[0046] ±tc ±7&Ltimtmtz&\*xte. amco 
m « t?t# a co w % * ft ai-r * m ic i* ^^Hiiit . 

<0»S j£Kli.- i; < ic&5fc*t&&8l£»ir£ 

#®i*£<. &£.mmm±?ft ~>x *>£*>&v^<o-c 

fiftoffirt¥fT;friftj<o«&£ £«ajT&& 

[0 0 4 7 ] Jb& b^Jfrftfcfc^Tii. ®&<0 

£<o*&^ (09*tf ®rt^^T*|Si<o»^ <03O I*. lH<o 

i&$ (0m;r®i*3¥i*:frr*)<o*) ^aatsjiacLr 

[ 0 0 4 8] ttz. ±ie^ia^J(CfeV^T<i. ®{fta**>cO 
a S ® WO l&ffl <o ©(ft <r> ffl 0 a L IT #<0S& £ co * -v 

ft< , i: L 1 o <0 x ^ -y rfcrffi v**i« J: . 

[ 0 0 4 9 ] 

£Sfft<o»Sfaaj #9»frcfSi|U;:®&<o*&£ 
^coft^^^^V-b/WLTHP^fcJi^^^Sft^^fT^M 



< 7 ) 1$M6 - 9 6 2 1 0 

S^ft<0 4^;frie]$:^ffl-*-£ z blz& Dift^tt£tt£ii-r 
&^ftcoto%&i t z&?Xfat:^w^&x&* t> 

[ta®ofs#*siB^] 

10 [02] *»8^0^«SM(cJ:^HIft<08ft^co«a3^tr9 

[03 ] ^rSH t teXXfitirmt -h « tcfc*t^(S«fr^-r0 
[04] ^fB«l«{li^^rx^^$r^-r0 
[05] K^JiJ t nXVtifmt + a (C43*t6ffi»0|ftS8IS 
^^*T0 

[06] B*#l t i^J; tXB#^fJ t + a *C*m&©fft<0«lSBt8l 

[07] Tfr^±*fo^<D®zf&ttmft$/^7*xm&b 
20 [®e] tom&<7)^ftitttncD®z&fttffoftztLfcmi& 

[0io] t &j:xf$fm t + « (cfeit^Hmsra^ 

[011] ^r^Jt J:l^^^rj t + a fc*m*'B&£:£* 

[012] B$IBt ^it/^ai t + afcfclt*HIR£«& 
^a®»35»L/cS«^ftli5«Rcoll*^^^0 
[0i 3] te^c^-rfli^^ttm^^rxte^fcjRS/j^rftj^ 

[014] l&W*Slo*lt^(ftico»&^*^ttm$^i^S 
«^^^0 

[01 5] B$*ijt *5J:t/^*|t + a 
0 

[016] ^JUt J: tX^Snl t + a It 

[017] B$$Jt *j J:(/«f*Jt ta(:^ft6Ift$:«I 
*t»^«Stt L^H(feco^9mil^^'t0 
[0 18] tifMt & ZV$fM t + a ££<t-*HA*flfc 

[01 9] &®1k?j fof&tttii&i<> + 7A&<&b l£®fi;j; 

[020] ftB&wmm^mvm* fcfttftto&zKtzm 

[02 1] >*l)\>'thtztb<7>7 
O — - b 5:^^0 

[02 2] IffitOiS*/^^^ t fc^rlW 

t +a lc^(ti@«$:^*r0 

[02 3] ««OSS^ >"b;P$^^II^^ti 
50 [^^coa?^] 
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